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EQUATIONS OF MOTION 
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irst-Order Perturbation: 


Cl. 


to 


4-> 


C 


0J 

o 

C 

Ll- X 

o 

1 — O 

CL 

o 

E 

II 

O 

U 



d i 

+ 

o 

3 2 

II 

3 * 




+ 

O 
CC x 

ii 

CC X 


+ 



■ 


O 


< 

3 

QQ ? 

Nl 


oo ? 

1 — o 

o 


h- ( 

3 

131 

>> 


CD 


o 



1! 

X 


1— 1 

3 




< oc: ? 

i' < 

c 


i 

O 

3 i 

•r — 


< q£ i 




ro 

9* 

“O 





QJ 


i 


r-H 

to 




3 l 

l/) 




QJ 



+ 

i- 





Q- 




o 

X 




3 i 

QJ 



O 




a: i 

It 


• • 

E 


o 

N* 


3 l 

-»-> 

QJ 




(J 

C- 


CO 


0) 

13 

<u 

— 

• • 

> 

X> 

E 

c 

L_ 


a 

CD 

cc 

O 

c 



— 

x-> 

o 

C- 



o 

•P“ 


+ 

CD 

+-> 

OO 



> 

u 



o 


QJ 

X3 

3 l 

>> 

i — 

•1 — 


o 


4- 

cn 

X to 


QJ 

•r— 

1 — O 

(J 

“O 

a: 

l 3 

o 



1— O 


5- 


CJ 

QJ 

(0 

to 



> 

»— ~ 

c 


f 


13 

o 



L- 

cn 

*r— 


o 

fd 

c 

XJ 

• 

3 l 


fd 

fd 


O 

r3 


3 

? oo 

cn 

r— 

cr 

1 — o 

c 

r— 

Lx) 

o 

< 

fd 





E 

C- 


+ 

-a 

to 

QJ 



a) 


-o 


o 


ll 


: CC X 

c 


o 


E 

3 

CQ l 

1 



+-> 


o 



L- 


L- 



QJ 


CD 



a. 


rvj 




* 

U_ X 
II 




X X 










oo 












c 





o 



+ 


4-> 





o 



CO 


QJ 





> 

C 

3 





X 



QJ 



+ 


U 

II 




C- 



• x x 


o 

c 

3 

CD 

o 

4- 

3 X 


4-> 


( 

3 

+ 

a 

oo 


i 


QJ 

c 

1 — O 

: XI 

> 

•1 — 

X 3 

s 


-O 




C 

L- 

+ 



o 

3 



• • 

*r— 

4-> 


C3 

c 

X> 

c. 

• 3 i 

o 

fd 

QJ 

O 

•r— 

-3 

CL 

i— t 

x-> 

c- 




fd 

3 

II 

4 


3 

x> 




cr 

L- 

1— 


O 

UJ 

a; 




CL 

1 — i-» 


O 

c 


arx 

CD 

o 

II 


o 

•r— 


+ 

* oo 






fd 

r -— 1 

*— o 


CO 

-Q 

1— 

C3i 

QJ 

— 

c 

CTI 


e 

o 

3 



CD 

CC X 

X> 


| — i-H 



C 

h- 

:e j 



OJ 

CQ? 


X 

a. 







h- i— » 


o 

c- 

1— i-l 

Lx * 

: CC X 

QJ 

CC X 

• — 4 


o 

X) 

•— * 


CD 

V- 


II 

1— 

o 

o 

II 


? CO 

1 


* 



x> 

X * 

LU l 



to 





S- 





•i — 





Lx 




871 




872 


QUASI -MODAL EQUATIONS 

Coordinate Transformation: x(t) = Xu(t) 
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a) 30° roll, M_ = 20 ft-lb 


a rotation (rad) 

+ velocity (rad/s) 

* acceleration (rad/$ 2 ) 


Tine iseci 

b) 180° roll, M = 20 ft-lb. 


a rotation (rad) 

♦ velocity (rad/s) 

• acceleration (rad/s 2 ) 




Tine iseo 

c) 

180° roll, M max = 60 ft-lb. 

Figure 3. 

Comparison of Maneuver Strategies 
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Figure 7. Comparison of Various Vibration Control Implementation 
Procedures for 30° Roll Maneuver 


0.8 1.0 1.8 2.0 2.8 3.0 3.8 4.0 4.6 8.0 8. 5 6.0 

Tine iseo 


a) Energy 


a NC, dlst. act. /sens. 
♦ UOC, 12 act. /sens, 
o UOC, 10 act. /sens. 



0.0 0.6 1.0 1.8 2.0 2.8 3.0 3.5 4.0 4.6 6.0 S.5 6.0 

Tine iseo 


b) Effort 


a NC, dlst. act. /sens. 
3°.. ♦ UOC, 12 act. /sens. 

8 • UOC, 10 act. /sens. 


'0.0 0.6 t.O I.S 2.0 2.6 3.0 3.6 4.0 4.6 6.0 6.6 6.0 
TIME (SEC) 

c) Antenna hub rotation in x Q direction 

Figure 12. Implementation of 180° Maneuver with Various Numbers of 
Actuators 




